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The theory that heat is a mode of motion is ancient, and
arose from the connection between friction and heat, and
from the mobility of flames. But no one became convinced,
as Reynolds explains, that the "mechanical effect which the
mechanical action of overcoming friction (annihilating
mechanical power) imparted to the bodies, could in itself
be the very imponderable fluid, measurable, indestructible
and uncreatable, that constituted caloric."
Rumford observed that two horses working steadily
against a frictional resistance produced heat at a steady rate.
He measured the quantity of heat produced, and even
compared it with the heat that would have been produced
by the combustion of the food eaten by the horses, but he
did not offer any explanation of the process.
Reynolds has also remarked that though the condensing
steam engine had been at work for 150 years converting
heat into mechanical effect, the process of its operation was
deceptive, and seemed to indicate the contrary. The
condenser seemed as essential to the engine as the furnace.
Further, owing to the low efficiency of the engine the
quantities of heat communicated to the steam by the boiler,
and removed by the condenser, are both very much greater
than the difference between them, part of which is turned
into mechanical effect. The significant determination of
this difference by experiment is very difficult, and was not
accomplished until twenty years after the discovery of the
principle of the conservation of energy had shown that the
difference must exist.
The very low efficiency of the early steam engines even
misled the subtle-minded Carnot to invent a correct theory
of a reversible cycle of physical changes on the basis of an
incorrect theory of heat. This was published in 1824*
Reynolds writes: "The condensing engine, however, con-
tributed to the discovery of the mechanical origin of heat,
in that it led to the recognition of work as the measure of
mechanical action; and to the locomotive must be attributed
the birth of that philosophical interest respecting heat and
work which immediately followed its general introduction.
The condensing engine had not been obtrusive—it was

